Objectives: Problem behaviors pose a great obstacle to daily functioning in children with neurodevelopmental deficits and are an important target for treatment. In this study, we translated the Behavior Problems Inventory (BPI)-01 into Korean language and tested its psychometric properties. Methods: We attained the approval of the BPI author and performed standard translation-back translation. Then, professional caregivers examined appropriateness according to cultural and situational contexts in order to make necessary modifications of the Korean version of the BPI. Results: The BPI-01, Korea-Scales of Independent Behavior-Revised (K-SIB-R), and Child Behavior Checklist were completed for 98 autistic spectrum disorder or intellectual development disorder participants (mean age=28.3, standard deviation=7.3, range=10.1-51.7). The inter-rater reliability of the BPI-01 was found to be high (r=0.992-1.000). As for the results for concurrent validity for subscale items of BPI-01 and scales of SIB, correlations between SIB and BPI-01 subscales were statistically significant (r=0.357-0.672). Discussion: The Korean version of the BPI-01 showed good psychometric properties with high reliability and sufficient convergent validity. Further examination of the validity of BPI-01 should be carried out with inclusion of younger aged children and a closer look at less frequently occurring symptoms.
INTRODUCTION
Mental disorders in children such as intellectual developmental disorder (IDD) and autistic spectrum disorder (ASD) involve persistent behavioral problems. While determination of the prevalence of IDD is complicated due to different operational definitions and subjectivity in diagnosing IDD between clinicians, a recent meta-analysis of international studies found the prevalence of IDD in children and adolescents to range from 0.22% to 1.55%. 1) On the other hand, ASD appears to be somewhat less prevalent, lying within the range of 0.7 to 94 cases per 10000 people.
2) The prevalence rate of ASD in Korea has been reported to be 2.64% [95% confidence interval (CI)=1.91-3.37].
3) Such figures show that IDD and ASD are likely to occur as frequently as other major psychiatric disorders in Korea. The clinical manifestations of these disorders are diverse and underlie many problematic behaviors. According to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition, 4) in addition to deficits in intellectual functions, such as language development and reasoning, IDD also shows adaptive functioning deficits in social domains including emotional and behavioral dysregulation that may negatively affect personal independence and social interactions. The clinical features of ASD include deficit in social communication and repetitive stereotyped interests and behaviors which are expressed verbally and nonverbally. 4, 5) Specifically, social communication deficits include lack of emotional exchange and use of nonverbal communication with others, as well as inability to form and maintain relationships with people other than parents that are appropriate for the developmental age. Stereotypical tendencies in behavior, interest, and activities include stereotyped repetitive movements, immediate and delayed echolalia, inflexible adherence to routines, and resistance to change, restricted and fixed interest, and sensitivity toward routine stimuli. Overall, maladaptive behavioral problems due to self-affliction, aggression toward others, overactive behavior, and stereotypical tendencies are common in neurodevelopmental disorders and make adjustment to society or facilities very difficult. [6] [7] [8] Availability of a reliable instrument to assess behavioral problems in IDD and ASD is extremely important for planning treatment strategy and evaluating treatment response. For example, increasingly more ASD patients are receiving drug treatment and the proportion of those on pharmacotherapy increases with age. However, rather than improving social interactions or communication problems, 9) the such pharmacotherapy targets comorbid symptoms such as anxiety, depression, compulsiveness, hyperactivity, attention deficit, sleep disturbance, and catatonic-like behavior or problems associated with aggression, self-harm, or severe stereotypical behaviors. 5) Hence, an effective instrument should cover a wide range behaviors, such as stereotyped repetitive behavior, mannerism, and obsessions with dysfunctional habit or compulsive characteristics, and also examine aggression, impulsiveness, and self-harming behaviors. Furthermore, in order to maximize the utility in clinical setting, the rating scale should be easy to use and not too lengthy as semi-structured interviews require relatively more time and trained rater. While including sufficient number of items in the rating scale to cover the wide breadth of problematic behaviors is important, but having too many items which are not pertinent to problematic behaviors characteristic of the specific disorders can pose excessive burden on the raters. For example, a widely used Korean-Scales of Independent Behavior-Revised (K-SIB-R), 10) which is sectioned into independent functioning behaviors and problematic behaviors contain 259 items. On the other hand, the KoreaChild Behavior Checklist (K-CBCL) 11) contains problematic behavior syndrome scale consisting of 119 items. Though it contains fewer items, the contents of each subscales of the CBCL appears inadequate to address the characteristic problematic behaviors of IDD and ASD children, since the items generally relate to non-clinical children.
In this study, we examined the psychometric properties of the Behavior Problems Inventory-01 (BPI-01) which has been translated into more than 10 languages.
12) It focuses primarily on the comprehensive range of behavioral problems and includes a total of 52 items, which are assessed in two dimensions of frequency and severity. Through the standard translation process and a careful examination of the reliability and validity of the scale, we evaluated the adequacy of the BPI-01 as a scale which can be applied to the assessment of symptoms and treatment response 13) in ASD patients in Korea.
METHODS

Data collection
This protocol of this study was approved by the ethics committee of the Eulji University Hospital (IRB No. 2013-10-008). The permission to translate BPI-01 into Korean for validation was obtained from its original author. 14) After standard translation process, the translated BPI-01 was administered to people residing in a residential facility for examination of its validity and reliability. After standard translation process, the translated BPI-01 was administered to people residing in a residential facility with informed consent for examination of its validity and reliability.
Translation of the BPI-01
The BPI-01 was translated into Korean by SYB and then back-translated by SSH to check for appropriateness of the Korean translation. The Korean version of the BPI-01 was examined by the on-site profession caregivers for clarity and appropriateness of the items. The final Korean version of the BPI-01 was derived after a Korean language specialist checked for linguistic adequacy.
Participants
A total of 98 participants with a mean age of 28.3 years [standard deviation (SD)=7.3, 10.1-51.7 years] were includ- Table 1 .
Instruments
BPI-01
The original BPI version was initially developed in Germany to be used for assessing severe problematic problems. 12) Its application can be extensive, from rating problematic behaviors and assessing treatment outcomes in clinical settings and analyzing behavioral data in epidemiological studies to making administrative decisions such as determination of admission into residential treatment centers. The original version consisted of items measuring self-harming and stereotyped behaviors and in the process of translating into English, the researchers added aggressive/destructive items. Finally, 5 items pertaining to stereotyped behaviors were replaced by the "stereotyped behavior subscale" and the present name BPI-01 was given to the scale. It includes a total of 52 items and the problem behaviors are assessed in two dimensions of frequency (never=0, monthly=1, weekly=2, daily=3, hourly=4) and severity (mild=1, moderate=2, severe=3). There are 14 items in the self-harming behavior, 24 items in stereotyped behavior, and 11 items in aggressive/destructive behavior. The respondents were asked to rate the behaviors which occurred at least once during the previous two months and they could also list one additional behavior item that is not included in the scale.
K-SIB-R
To examine the concurrent validity of the BPI-01, we used the problem behavior subscale of the K-SIB-R.
10) The K-SIB-R is divided into two sections, i.e., independent functioning behaviors, which include motor skills, social interactions and communications, personal life skills, community life skills, and problematic behaviors which assess internal maladaptive behaviors (self-harming behavior, odd stereotyped habits, withdrawal or inattentive behavior), external maladaptive behaviors (other-harming behavior, destructive behavior, obstructive behavior), antisocial maladaptive behaviors (socially aggressive behavior, uncooperative behavior).
K-CBCL
For examination of discriminant validity, K-CBCL, 11) originally developed by American psychologists Achenbach and Edelbrock 15) and then translated into Korean was applied to this study. The problematic behavior syndrome scale consists of 119 items scored on a 3-point scale with low scores indicating mild levels of problematic behaviors. As the characteristics of problem behaviors and the contents of each subscales of the K-CBCL generally pertain to those of non-clinical children, we determined that the nature of the problematic behaviors reflected by the BPI-01 should be qualitatively distinguishable from that of the K-CBCL.
Statistical analysis
For internal reliability, we obtained the Cronbach's α coefficient and item-total correlations of all items in the scale. We also examined inter-rater correlations and 2-week testretest reliability using Spearman's correlation coefficient. All other correlation analysis between BPI-01 and K-SIB-R and K-CBCL were carried out also using Spearman's correlation coefficient. All analysis were carried out using SPSS version 18 (SPSS Inc., Chicago, IL, USA).
RESULTS
BPI-01 translation
While the previous Korean version of the BPI-01 has been published, 16) some key items were modified in our study for a more accurate translation and to better capture the subtle nuances of the original version. For example, item 11 ('air swallowing resulting in extended abdomen') previously translated as 'swallowing much air to make the stomach bulge out' was modified as 'swallowing air resulting in bulging stomach.' Likewise, a number of items in the stereotyped behavior subscale underwent similar modifications: item 8 ('pacing') of the stereotyped behavior subscale previously translated as 'continuing to walk in short steps' was modified as 'repetitively going back and forth in the same place': item 10 ('having repetitive hand movements') was revised from 'moving hands repetitively' to 'having repetitive movement of hand (s)': item 15 ('having bursts of running around') was revised from 'going around ceaselessly' to 'sporadic sudden running': item 16 ('engaging in complex hand and finger movements') from 'moving hand or fingers in a complex way' to 'showing complex hand or finger movements,' and item 18 ('exhibiting sustained finger movements') from 'moving fingers continuously' to 'continuous (or continuously sustained) finger movements.' Lastly, a stereotyped behavior of 'head turning from side to side' was frequently observed in our assessment hence it was added to the stereotyped subscale to be rated. In terms of severity scale, the original study used a scale ranging from 0 to 3, but we applied a 5-point scale for a better distinction: 0=no visible signs of behavior or symptom, 1=mild, presence of a problematic behavior or symptom is questionable or mild, 2=moderate, clear presence of a problematic behavior or symptom and the severity of the resulting consequence is moderate (e.g., biting self and/or others leaves a teeth mark; the behavior or symptom causes clear interference in activity of the self, others or group), 3=severe, clear presence of a severe problematic behavioral or symptom and the severity of the resulting consequence is severe (e.g., biting of self and/or others leaves a marked and long-lasting teeth mark; the behavior or symptom causes severe or long-lasting interference in activity of the self, others or group), and 4=very severe, clear presence of a very severe problematic behavioral or symptom and the severity of the resulting consequence is very severe (e.g., biting of self and/or others results in skin damage or bleeding; the behavior or symptom makes the activity of the self, others or group impossible to initiate or carry on).
Reliability and validity
Inter-rater reliability
The inter-rater reliability between 5 independent raters (intra-class correlation) was examined and the ratings were highly correlated: self-harm behavior subscale, r=0.992 (95% CI=0.984-0.997), stereotyped behavior subscale, r=0.988 (95% CI=0.978-0.994), and aggressive/destructive behavior subscale, r=1.000.
Item-total correlations
In the self-harm subscale, all items except 5, 8, and 11 showed significant correlations. As for the stereotyped subscale, all items except 21 showed significant correlations. Likewise, all items of the aggressive/destructive subscale showed significant item-total correlations except for 12 'other' item (Table 2) .
Test-retest reliability
Fifteen participants were re-examined after 2 weeks for test-retest reliability. First, the test-retest correlations for the self-harm behaviors subscale was relatively low (r=0.233) which was attributable to items such as 4 and 14 that showed insignificant level of correlations. Otherwise, high levels of correlations (ranging from r=0.629 to r=1.00) were shown in most other items. In terms of the stereotyped behaviors subscale, the test-retest correlation was r=0.625 with items 1, 3, 8, 11, 14, and 16 showing high significant correlations (ranging from r=0.560 to r=1.00) while the items 4, 13, 15, 20, 21, 23, 24 did not reach the level of significance. Lastly, the aggressive/destructive behaviors subscale showed test-test reliability of r=0.907, with items 2, 3, 5, 6, 7, and 11 showing strong significant correlations (ranging from r=0.739 to r=0.987) and other items failing to reach significance ( Table 2) .
Validity
As the results of the correlation analysis between the BPI-01 subscales and K-SIB-R items, the BPI-01 self-harm behavior subscale total score was found to be significantly positively correlated with self-harm, destructiveness, stereotyped behavior, aggression, withdrawal items of the K-SIB-R. The BPI-01 stereotyped behavior subscale was significantly associated with destructiveness, stereotyped behavior, withdrawal and uncooperativeness items of the K-SIB-R. Lastly, BPI-01 aggressive behavior subscale was significantly correlated with self-harm, other-harm, destructiveness, obstructiveness, aggressiveness, and uncooperativeness items (Table 3) .
In terms of the correlations of BPI-01 subscales with K-CBLC subscales, only the BPI-01 self-harm subscale was sig- BPI-01
Self-injury behavior (Table 4) . When the individual items of the self-harm subscale were examined, only 'bodyhitting,' 'self-scratching,' 'vomiting,' 'self-pinching,' and 'pica' items were significant correlated with some of K-CBCL subscales, especially 'pica' showing significant negative correlations with K-CBCL problematic behavior total score, as well as with externalization, anxiety/depression, somatic symptoms, social immaturity, thought disorder, attentional problems, and aggressive behavior subscales. Among the items of the BPI-01 stereotyped behavior subscales, only items 'sniffing own body,' 'spinning objects,' 'engaging in complex hand and finger movement,' 'maintaining bizarre body postures,' and 'waving hands' showed some significant correlations with the K-CBCL subscales. Lastly, for the BPI-01 aggressive/destructive behavior subscale items, only 'biting,' 'verbally abusive,' 'destroys things,' and 'other' showed a few significant correlations with K-CBCL subscales.
DISCUSSION
In Korea, the clinical utility of the assessment tools for the behavioral problems in patients with IDD and ASD has been limited due to inadequate standardized translation process, copyright issues, and consideration for cultural and linguistic differences. Also, unlike diagnostic tools, behavioral assessment needs to focus on behavioral issues. In our study, we refined the Korean translation of the BPI-01 to be more appropriate for clinical application, and we confirmed BPI-01 showed good psychometric properties with high reliability (internal consistency, inter-rater reliability, and test-retest reliability) and sufficient convergent validity according to interviews with caregivers and observation of behavior by researchers. Our overall results demonstrated the efficacy of the scale to measure a wide range of problematic behaviors in patients with ASD and neurodevelopmental disorders for clinical and research purposes.
In terms of item-total reliability, all items except the "maintaining bizarre body postures" item (Cronbach's alpha=0.197) among 25 items of stereotyped subscale showed significant correlation with the total score of BPI-01, and all items of the aggressive/destructive subscale showed significant itemtotal correlations except for 'other' item. In the case of the self-harming subscale, all items excluding 'vomiting' (Cronbach's alpha=0.16), 'stuffing objects' (Cronbach's alpha=0.19), and 'aerophagia' (Cronbach's alpha=0.10) showed a statistically significant correlation. In the original development of the BPI scale, item-total correlation of "maintaining bizarre body postures" in the stereotyped behavioral subscale was low (Cronbach's alpha=0.26), and item-total correlations for 'vomiting,' 'stuffing objects,' and 'aerophagia' items were 0.31, 0.14, and 0.19, respectively. These values were lower than the average, and the results were consistent with this study. 12) There is a possibility of low reliability due to small sample size. Previous studies on the reliability and validity of BPI-01 for children and adolescents with intellectual disabilities in Asia have shown internal reliability to be high. 17) The BPI-01 demonstrated excellent inter-rater correlations across subscales but 2-week test-retest reliability varied to a large degree among subscales. The non-significant test-retest correlation of the self-injury behavior subscale total score may be partly attributed to the lack of occurrences of some items (e.g., 'drinking') as well as intervention by the staff to prevent or stop the recurrence of these behaviors (e.g., 'selfscratching'). In contrast, the stereotyped behavior subscale total showed a moderate level of test-retest reliability with items 'rocking back and forth,' 'spinning own body,' 'pacing,' 'yelling and screaming,' 'spinning objects' and 'engaging in complex hand and finger movement' showing very strong significant test-retest correlations and aggressive/destructive behavior subscale total score and items 'kicking,' 'pushing,' 'grabbing/pulling,' 'scratching,' 'pinching' and 'cruel act' also showed strong test-retest correlations. As with the self-harm behavior subscale, the lack of significant test-retest correlations in some items of the stereotyped behavior subscale and the aggressive/destructive behavior subscale could be attributed to insufficient number of occurrences or cases of such behaviors in our sample. Hence, while the total scores and most items of these scales can be considered to show sufficient testretest reliability, the items lacking significant correlations should be examined further with a larger number of cases.
A moderate concurrent validity of the BPI-01 subscales was obtained using the K-SIB-R items, but there were many overlapping correlations. For example, destructive behavior item of the K-SIB-R was significantly correlated with all BPI-01 subscales, while self-harm item of the K-SIB-R was correlated with only the BPI-01 self-harm behavior and destructiveness behavior subscales, as did stereotyped behavior item of the K-SIB-R with stereotyped behavior and self-harm subscales. Such a pattern of correlations demonstrates the complex nature of the IDD and ASD symptomatology which may be characterized by a constellation of problematic behaviors.
In our study, we observed that the BPI-01 and K-CBCL were not significantly correlated for the most part, except between the BPI-01 self-harm behavior subscale and the K-CBCL rule violation and aggressive behaviors subscales. On the other hand, a recent study has reported the correlations between the BPI-01 and the K-CBCL subscales to be low to moderate. 18) The differences in the results can be attributed to a number of factors. First, there may be differences in the types of symptoms to which each scale might be sensitive. Our sample included a relatively high proportion of patients with severe symptoms who were receiving psychiatric drug treatment, hence the overall lack of correlations between the measures may reflect the modest overlap in the range and severity of problem behaviors they cover. Second, the K-CBCL is usually carried out for children of age 6 to 18 but in our study we included those above the age of 18 whose symptoms may have been under-rated because of the different life routine in the daytime. Lastly, the majority of our sample consisted of IDD and ASD, which was quite different from the previous study based predominantly on IDD patients. 18) Compared to presently available instruments, the BPI-01 has a distinct advantage of being shorter but comprehensive enough to sufficiently address the characteristic problematic behaviors of IDD and ASD children. Also, the BPI-01 is approved by the original author to be made available for noncommercial use unlike the K-SIB-R and K-CBCL. Hence, the BPI-01 may be able to serve as a valid and reliable alternative for research and clinical assessments.
As the limitation of our study, we included many adult participants in our sample so that the mean age of our participants was above 20 years. In many cases, patients are often referred to the residential caring facilities when repeated problematic behaviors present significant social impairment. The BPI-01 can serve as a useful tool for identifying and preparing for possible problematic behaviors for the caretakers during the referral process. Likewise, in case of the IDD and ASD children being raised at home, the BPI-01 can be applied to facilitate the identification and assessment of the range of problematic behaviors in hospital or clinical settings, but further study is warranted to standardize the BPI-01 according to the specific age.
In this study, it is possible to evaluate self-harming behavior, stereotyped behavior, and aggressive/destructive behavior based on BPI-01 and to determine the effects of pharmacological and behavior treatments according to severity and frequency of problematic behavior. This is expected to improve the quality of life of patients with developmental disabilities and caregivers.
CONCLUSION
This study examined the validity and reliability of the Korean version of the BPI-01 which was translated and modified through the standard translation procedure. The BPI-01 provided a reliable and highly valid assessment of problematic behaviors in IDD and ASD patients and should serve as a helpful tool for the accurate determination of the treatment intervention effects.
